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Physics Mathematics Numerical Methods 
and Algorithms

Physics-Based Simulation 



About the Instructor

• Name: Tamar Shinar

• Homepage: http://www.cs.ucr.edu/~shinar

• Office: WCH 419

• Office hours: Tuesdays, 2-3 pm, and by 
appointment

• email: shinar@cs.ucr.edu

http://www.cs.ucr.edu/~shinar
http://www.cs.ucr.edu/~shinar
mailto:shinar@cs.ucr.edu
mailto:shinar@cs.ucr.edu


About the Students

• Please introduce yourself:

• Name

• Year

• Research area

• Interest in taking this class



Class Structure

• course homepage:

http://www.cs.ucr.edu/~shinar/courses/cs260

• Instructor lectures introducing basic principles

• Student presentations of literature

http://www.cs.ucr.edu/~shinar/courses/cs260
http://www.cs.ucr.edu/~shinar/courses/cs260


Grading

• Two paper presentations (80%)

• 1 page summary/paper of day’s paper(s) and 
participation in class discussions (20%)



Student Presentations

• 30-40 minutes + interactive discussion

• Introduction

• Problem statement

• Proposed solution

• Results

• Discussion (your assessment)



Paper Summary

• Typed, approximately 
one page

• First section: 3 bullets 
each with question/
comment for 
discussion

• Second section: A few 
paragraphs 
summarizing the paper 
(not the abstract)



Guendelman et al., 2003



Selle et al. 2009



Hong et al. 2007



Clausen et al. 2013



Sifakis et al., 2007



Shinar et al., 2008



Chentanez et al., 2009



Physics of Natural Phenomena

• Newton’s Second Law      
(F = ma)
The acceleration a of a body is parallel and directly 
proportional to the net force F acting on the body, is 
in the direction of the net force, and is inversely 
proportional to the mass m of the body.

• Newton’s Third Law 
(Action/Reaction)
When a body exerts a force F1 on a second body, the 
second body simultaneously exerts a force F2=-F1 on 
the first body.  This means that F1 and F2 are equal in 
magnitude and opposite in direction. [Wikipedia]



Math of Natural Phenomena

Ordinary Differential Equations



Numerical Solution of Diff. Eq.



Data Structures and Algorithms
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Reading Assignment

(7 pages)


